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PURPOSE: To contrive to make clear visible information, to enhance beauty and 
to facilitate reading the visible information, by a method wherein at least one 
.colored layer and a thin metallic film layer as a thermal recording layer are 
provided on a base, and the metallic layer is partially broken by a heating 
means. 

CONSTITUTION: The thermal recording medium 1 comprises a sheet form or 
plate form base 2 on which the colored layer 3 and the thin metallic film layer 
4 as a thermal recording layer are provided. Visible information is recorded by 
breaking the metallic layer bv a laser beam. By selecting the hue of the colored 
layer, a thermal recording medium capable of recording information with various 
color tones and contrasts is obtained. The base 2 consists of nylon, cellulose 
diacetate or the like, which may be used singly or in combination as a compos- 
ite material. The colored layer 3 is provided by adding various pigments to a 
binder such as ethyl cellulose, arbitrarily adding a plasticizer or a stabilizer, 
and applying the resultant material to a desired part of the base 2 by a conven- 
tional coating or printing method. 
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Application Date: August 31, 1983 
Applicant: Dai-Nippon Printing Co.^Ltd. 
Inventors : Yoshiharu YUI , et al 
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Patent Attorney: Kiyoshi Inomata et al 
Title of the invention 

Thermosensing recording medium 
Specifications 

1 . Title of the invention 
Thermosensing recording medium 

2. What is claimed is: 

1. A thermosensing recording medium composed of at 
least one coloring layer and a metallic thin layer formed on 
a base material, wherein said metallic thin layer is partially 
broken by a heating means to cause visual information to be 
recorded. 

2. A thermosensing recording material as set forth 
in Claim 1, wherein a metallic thin film layer is secured so 
as to be placed between two coloring layers each having 
different optical reflectivity. 

3 . Detailed description of the invention 
Technical field of the invention 
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The present invention relates to a thermosensing 
recording medium, and in particular to a thermosensing 
recording medium in which a thin metallic layer and at least 
one coloring layer are laminated as thermosensing recording 
layers . 

Technical background of the invention and problems 
thereof; 

Such thermosensing recording media have been publicly 
known, in which a thin metallic layer is provided on a base 
material and is partially broken by a heating means for printing 
such as a thermal head or a laser beam to cause visual 
information such as characters and images to be recorded. 

However , the prior art thermosensing media have the 
following problems and shortcomings. 

Generally, information recorded on a medium is 
visualized by the naked eye or optically read. However, in the 
abovementioned thermosensing recording medium, the visual or 
optical guality of recorded information is determined by a 
difference or a contrast in the optical reflectivity between 
a printed portion (thin metallic layer) and a non-printed 
portion (base material). Therefore, where facilitation of 
reading, clarification or esthetical value of the printed 
information is improved, it is necessarily determined by the 
quality and physical properties of the base material and type 
of thin metallic layer material, wherein it is not necessarily 
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easy to obtain an appointed sense of satisfaction. 

Further, in the prior art thermosensing recording media, 
there is a problem in which the reading accuracy is not 
necessarily high when optically reading recorded information. 
Especially, this will cause a problem when reading 
thermosensitive recorded bar code information by a bar code 
reader in a diffusion light receiving system. That is, since 
a thin metallic layer prepared as a thermosensing recording 
layer is usually mirror-finished, the intensity and amount of 
light received by a reading light receiving portion are greatly 
changed by an incident angle of the light from a light source 
secured in the bar code reader. Therefore, there occurs a case 
where it will become difficult to carry out accurate judgement 
(or distinction) of the recorded information. Such a lowering 
or unevenness in the reading accuracy becomes especially 
remarkable if both the printed portion (thin metallic layer) 
and non-printed portion (base material) are mirror-finished. 

Still further, the adhesive strength between the base 
material and the thin metallic layer is not necessarily 
sufficient in the prior art thermosensing recording media. 
Object of the invention 

The present invention will solve such problems and 
shortcomings inherent to the prior arts as described above, 
whereby the invention provides the following objects: 

(a) a thermosensing recording medium in which 
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thermosensitive recorded visual information is made clear, 
appreciation of the beautiful is improved, and reading of 
visual information is facilitated by freely adjusting the 
contrast, difference in brightness, difference in hue, 
difference in chroma as differences in the optical reflectivity 
between the printed portion and non-printed portion; 

(b) a thermosensing recording medium in which the 
reading accuracy is improved when reading visual information 
especially by a diffusion light receiving type reading system, 
and 

(c) a thermosensing recording medium having improved 
mechanical and chemical stability, and durability, in which 
the adhesive strength between the base material and a thin 
metallic layer is excellent. 

Summary of the invention 

In order to achieve the objects, a thermosensing 
recording medium according to the invention is featured in that 
it is composed of at least one coloring layer and a thin metallic 
layer as a thermosensing recording layer, on a base material. 
Visual information is recorded by partially destroying the thin 
metallic layer by a heating means such as a laser beam or a 
thermal head. 

The order of lamination of a coloring layer and a thin 
metallic layer provided on the base material may be either a 
base material-coloring layer-thin metallic layer or a base 
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material-thin metallic layer-coloring layer, in either case, 
the coloring layer functions so as to provide a contrast to 
the recorded visual information for clear distinction and to 
improve the reading accuracy. 

In some cases, it is possible that a thin metallic layer 
is provided on the base material so as to be placed between 
two types of coloring layers. In this case, although it is 
possible to obtain thermosensing recording media having 
various hues and contrasts, depending on combinations of two 
types of coloring layers, it is especially preferable that the 
first coloring layer is a layer having lower optical 
reflectivity while the second coloring layer is a layer having 
high optical reflectivity. 

Detailed description of the invention 

A detailed description is given of the invention with 
reference to a preferred embodiment thereof shown in the 
accompanying drawings. 

A thermosensing recording medium 1, according to the 
invention, is composed, as shown in FIG. 1, of a sheet-like 
or plate-like base material 2, a coloring layer 3 secured 
thereon, and a thin metallic layer 4 secured on the coloring 
layer 3 as a thermosensing recording layer. Also, as shown in 
FIG. 2, first, the thin metallic layer 4 may be provided on 
the base material 2, and a coloring layer 3 may be laminated 
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thereon. In this case, it is possible to record visual 
information by partially destroying the thin metallic layer 
by a laser beam from the rear side r using a transparent base 
material. Further, by adequately selecting a chroma of the 
coloring layer, it is possible to obtain a thermos ens ing 
recording medium on which information having various hues and 
contrasts exist. Also, the coloring layer is effective in not 
only obtaining optical effects, but also, if another coloring 
layer is provided between the base material and the thin 
metallic layer, the coloring layer brings about an effect of 
improving the adhesive strength of the thin metallic layer onto 
the base material. Further, in a case where a coloring layer 
is provided on the upper layer of the thin metallic layer, the 
coloring layer can function as a protective layer of the thin 
metallic layer. 

A thermosensing recording medium 1 shown in FIG. 3 is 
such that a first coloring layer 3a, a thin metallic layer 4 
and a second coloring layer 3b are laminated on the base 
material 2 in the order thereof. In this case, by adequately 
selecting the first coloring layer 3a and the second coloring 
layer 3b, a thermosensing recording medium which can record 
an image of appointed hues and contrasts. 

For example, if the first coloring layer is a layer 
having lower reflectivity (for example, black) , and the second 
coloring layer 3b is a layer having higher reflectivity (for 
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example, yellow), the contrast of the recorded information is 
increased, whereby the recorded information is made optically 
clearer. 

Next, a description is given of a method for producing 
a thermosensing recording medium according to the invention 
and materials used therefor. 

A thermosensing recording medium 1 according to the 
invention can be formed by a direct method in which a coloring 
layer 3 and a thin metallic layer 4 are provided by a printing 
method or a coating method. 

Further, a thermosensing recording medium according to 
the invention can be formed by a transfer method in which, once 
a transfer laminated body is prepared, in which a coloring layer 
and a thin metallic layer are laminated on a transfer base 
material via a peel-off layer, and a hot-melt surface coated 
layer is further laminated thereon, the hot melt surface coated 
layer of the transfer laminated body is cemented on the surface 
of the base material 2, and at the same time, the transfer base 
material is removed by the peel-off layer. 

Further, a thermosensing recording medium according to 
the invention can be formed by an adhering method in which, 
once an adhering laminated body having a coloring layer and 
a thin metallic layer laminated on the adhering base material 
is prepared, an adhering layer is provided on the rear side 
of the laminated body, and the base material 2 and the adhering 
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base material are integrally adhered to each other. 

The base material 2 is sheet-like or plate-like. 
Plastics such as nylon, cellulose diacetate, cellulose 
triacetate , polystyrene , polyethylene , polypropyrene , 
polyester, polyimide, polycarbonate, etc., and metals such as 
copper, aluminum, paper, or impregnated paper may be used as 
the base material 2 independently or in combination. In 
compliance with uses, physical properties required as the base 
material, such as strength, rigidity, crypt icity, optical 
non-transparency, are taken into consideration, and a 
favorable substance may be selected among the above materials . 
Also, the thickness of the base material 2 may be usually 0.005 
through 5mm, which differs on the basis of usage as a 
thermos en sing recording medium. 

The coloring layer 3 can be formed at appointed positions 
by a coating method such as a gravure method, rolling method, 
knife-edge method, and offset method, or a printing method on 
the basis of a normal production manner, wherein various types 
of pigments are added to a binder in compliance with the color 
to be coated, in which there are available as the binder, 
cellulose derivatives such as ethylcellulose, ethyl 
hydroxyethyl cellulose, cellulose acetate propionate, acetic 
cellulose, styrene resin or styrene copolymer resin such as 
polystyrene, poly-a-methylstyrene, etc., independently or a 
copolymerized resin of acrylic resin or methacrylate resin such 
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as polymethyl polymethacrylate, polyethyl polymethacrylate, 
ethyl polyacrylic acid, butyl polyacrylic acid, etc., rosin 
ester resin such as rosin, rosin denatured maleic acid resin, 
rosin denatured phenol resin, polymerized rosin, etc., 
polyacetic vinyl resin, coumarone resin, vinyl toluene resin, 
vinyl chloride resin, polyester resin, polyurethane resin, 
butyral resin, etc., and as necessary, a plasticizing agent, 
stabilizing agent, wax, grease, drying agent, drying assisting 
agent, hardening agent, thickening agent, scattering agent, 
etc- are added, using a coloring paint or ink sufficiently 
blended with a solvent or diluting agent thereafter. 

The optical diffusion property is increased by 
influences, etc., of pigment grains in the abovementioned 
coloring agent, whereby the reading accuracy can be improved 
when reading recorded information by a diffusion light 
receiving system. 

The thin metallic layer can be formed on the base 
material 2 by coating a metal such as Te, Sn, In, Al, Bi, Pb, 
Zn, etc. , or an alloy thereof, or a compound of the above metals 
such as Te-carbide, by a vacuum depositing method, spattering 
method, plating method, etc. Since the thin metallic layer 4 
functions as a thermosensing recording layer, it is preferable 
that these metals or alloys have a low melting point. Further, 
the thickness of the thin metallic layer is from 10 OA through 
preferably, 500 through 1000 A. 
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Hereinafter, a description is given of preferred 
embodiments of the invention. The present invention is not 
limited to these preferred embodiments. In the following 
embodiments, "part" means "weight part" unless otherwise 
specified. 

Preferred embodiments 

A coloring paint (1) of the following composition is 
coated on a polyethylene sheet 188^ thick by using a gravure 
coating method, thereby forming the first coloring layer 5 
\i thick. Next, tin is deposited thereon to be 1000A thick, while 
measuring it by a film thickness measuring method using a liquid 
crystal oscillator, by a vacuum depositing method, whereby a 
thin metallic layer being a thermos ens ing recording layer is 
formed. Next, a coloring paint (2) of the following composition 
is coated by a gravure coating method to form the second 
coloring layer 2^ thick. 
Composition of the coloring paint (1) 

Partially saponified vinyl chloride/acetic vinyl 
copolymer (Union Carbide Corp.) "Vinilite" 20 parts 

Red pigment: Aisen Direct Fast Red FH (Hodogaya Chemical 
Corp) ........ 10 parts 

Isocyanate-based hardening agent (Takeda 
Pharmaceutical Corp.) "Takenate D110N" 3 parts 

Methylethyl ketone 30 parts 

Toluene 30 parts 
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Composition of the coloring paint (2) 

Carbon black (Condatex 950 B, Columbia Carbon Corp. ) . . . 
75 parts 

Partially saponified vinyl chloride/Acetic vinyl 
Copolymer resin (Unit Carbide Corp.) "Vinilite VAGH 11 ..-10 
parts 

Polyurethane elastomer resin (Sanyo Kasei Industries, 
Ltd) "Sunblem B114B1" 10 parts 

Rod-type saturated polyester resin (Toyobo Corp., 
"Bylon RV53SS J" .... 5 parts 

Isopropylalkohol 50 parts 

Methylethyl ketone .... 50 parts 
Toluene 50 parts 

Isocyanate-based hardening agent (Mitsubishi Kasei Corp. , "AT 
Mytex NY-220AJ" 3 parts 

A bar code was printed on a thermosensing recording sheet 
thus obtained, by using a thermal printer (Sinko Electric, Ltd., 
SP-3080), wherein a clear image could be obtained. 

Also, the reflectivity of the red portion (non-printed 
portion) and black portion (printed portion) was measured by 
using a reflection concentration meter (Macbeth PCM-II), and 
the following values were obtained. Still further, the PCS 
values (Print Contrast Signal Values) were calculated on the 
basis of the reflectivity thus obtained. Satisfactory values 
could be obtained. 
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Reflectivity of the red portion .... 40% 
Reflectivity of the black portion .... 8% 
PCS value 0.80 

Generally , the PCS value can be obtained by the following 
expression: 

(Reflectivity of light-colored portion - Reflectivity 
of dark-colored portion) / Reflectivity of the light-colored 
portion. 

Where recorded information such as bar codes is 
optically read, it is preferable that the PCS value is 1.0. 
However/ there is no problem in practical applications if the 
PCS value is 0.7 through 0.8. 
Effects of the invention 

Since a thermosensing recording medium has a 
thermosensing recording layer consisting of a thin metallic 
layer and at least one coloring layer, the following effects 
can be brought about. 

a) Clearness of recorded information and 
improvement of optical reading accuracy are achieved by 
increasing the contrast between a printed portion and a 
non-printed portion; 

b) Improvement of a sense of the beautiful is 
achieved by adequately selecting coloring layers. 

c ) The reading accuracy can be further improved when 
reading a diffusion light receiving system 
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d) Adhesive strength and durability between the 
base material and the thin metallic layer can be further 
improved. 

4. Brief description of the drawings 

FIG. 1 , FIG. 2 and FIG. 3 are longitudinally sectional 
views of a thermo sensing recording medium according to the 
invention. 

1 . . . . Thermosensing recording medium, 2 . . . Base material , 
3... Coloring layer, 4.. .Thin metallic layer. 
Patent attorney of application: 
Kiyoshi inomata 
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